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A CURRICULAR EXPERIMENT: USE OF
THE JANUARY TERM TO INTRODUCE
BIOLOGY STUDENTS TO RESEARCH
Susan B. Chaplin, Jennifer L. Cruise
and Michael J. DeJong
Department of Biology
University of St. Thomas
St. Paul, MN 55105
A January term course, Introduction to Biological
Research, has been tried for the past two years at the
University of St. Thomas, once in a laboratory setting at
the university and once in a field setting in Baja
California. The purpose of this course, which is aimed
primarily at freshmen, is to introduce students to
independent and team research in the biological
sciences at an early stage in their college careers.
Students in the Jab setting were rapidly immersed in an
on-going investigation in cell biology and allowed to set
the pace and direction of research within certain
guidelines. Students in the field course were given a
week-long introduction to desert ecology and
techniques of field research before departing for a two
week field trip to Baja California where they designed
projects and collected data in several habitats. The final
week of both courses was devoted to data analysis and
preparation of oral presentations . Open-ended
questionnaires were developed for evaluation of these
experiences.

ENHANCING LECTURE PRESENTATIONS
IN INTRODUCTORY BIOLOGY WITH
COMPUTER-BASED MULTIMEDIA
Rick Peifer and Steve Fifield
General Biology Program
University of Minnesota
P180 Kolthoff Hall
Minneapolis, MN 55455
Research in educational psychology has shown that
illustrations can have very positive effects on learning.
Microcomputer hardware and software enable instructors to design custom illustrations and to draw on
images from videodiscs, but there has not been a
convenient way to organize and present this computerbased material in lectures . In the General Biology

Program, we use a software program we developed,
called MacPresents™, to assemble and coordinate the
use of computer-based illustrations in our large
introductory courses. MacPresents is a HyperCard®
program consisting of a Multimedia Presentation
Manager that coordinates the presentation of
illustrations during a lecture, and a Graphic Database
Manager that facilitates retrieval of stored images
during construction of a presentation. The MPM
consists of a series of pulldown menus for still graphics,
text, computer animations, videodisc images, and
outside programs. Items are added to each of these
menus through simple editing tools. During a lecture,
items can be selected directly from the pulldown
menus, or scripted in a specific sequence in advance.
Computer and videodisc outputs are displayed for
students using a color video projector. Student
evaluations of the computer-based illustrations have
been very positive.

A COURSE ON UNDERGRADUATE
TEACHING FOR GRADUATE STUDENTS
IN THE BIOLOGICAL SCIENCES AT THE
UNIVERSITY OF MINNESOTA
Cathy Zabinski and Steve Fifield

General Biology Program
University of Minnesota
Minneapolis, MN 55455.
Graduate programs in the natural sciences typically
give inadequate attention to graduate students' future
roles as college teachers. As graduate students at the
University of Minnesota, we experienced this problem
first-hand, and saw little effort being made within our
discipline to correct these deficiencies. In an attempt to
address this problem, we organized a course on
undergraduate teaching for graduate students in the
College of Biological Sciences. Guests were invited from
across the campus to present activity-oriented seminars
on cooperative and small group learning; writing-tolearn in biology; the use of early-term evaluations and
classroom observation to improve teaching; writing
effective test questions; managing TA-student
interactions; and the prevention of sexual harassment.
Participants observed each other in the classroom, and
completed group projects on critical thinking, models
of intellectual development, and teaching non-majors.
The participants' confidence as teachers and their
interest in using innovative teaching techniques were
increased after the course.
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LABORATORY-CENTERED INSTRUCTION
IN CHEMISTRY: ACS TASK FORCE
ACTIVITIES
Judith A. Strong
Dean of Social and Natural Sciences
Moorhead State University
Moorhead, MN 56563
The laboratory committee of the American
Chemical Society (ACS) Task Force on General
Chemistry Curriculum has agreed that laboratorycentered instruction in general chemistry is preferable
to the traditional approach. A major feature is
introduction of fundamental concepts through
experimentation and observation prior to theoretical
exposition. This approach provides an understanding of
basic concepts; develops higher order thinking skills
and creativity; and promotes positive attitudes towards
chemistry. It serves to "teach science as science is
done." The committee is presently working on
development and dissemination of materials to
encourage and assist implementation of this approach.
This approach to instruction and the task force
committee activities will be presented.
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THE SPACE GRANT COLLEGE PROGRAM
AT BEMIDJI STATE UNIVERSITY
John 0. Annexstad
Director of Space Studies
Bemidji State University
1500 Birchmont Drive NE
Bemidji, Minnesota 56601-2699
The Minnesota Space Grant College Consortium is
a NASA sponsored program which includes Bemi~ji
State University, The University of Minnesota (Twm
Cities Campus) and Augsburg College. The focus of the
Space Grant Program is to encourage underrepresei:i.ted
groups (minorities, women, disabled) to cons1?er
careers in space related industries. At present there 1s. a
serious lack of people available for employment m
aerospace which includes all facets of the industry from
science to management. Demographics show that the
employment needs by the year 2000 will far outstrip the
available employment pool. As one answer to that
problem,
Bemidji State has
designed an
interdisciplinary curriculum that will lead to care~rs_ as
diverse as planetary geology and space law. Ex1s_u~g
courses in science, social science and the humaruues
applicable to aerospace form the basis for a 28 quai:rer
credit minor in Space Studies. In addition to specific
career choices a concerted emphasis is placed upon
training teachers in planetary and space science as an
adjunct to their education degree. With ~ nati_on~l
commitment to continue space exploration, 1t 1s
necessary to educate teachers, historians, lawyers, social
scientists, managers, scientists, engineers, and the
general populace about space and space related fields .

ACADEMIC ALLIANCES-AN OID THEME
WITH RENEWED EMPHASIS
Vijendra K. Agarwal
Department of Physics and Astronomy
Moorhead State University
Moorhead, Minnesota 56563
Informal partnerships/alliances between K-12 and
post-secondary institutions have always existed.
However, more formalized academic alliances are
gaining tremendous momentum as important vehicles
to promote the improvement and reform of science
and mathematics education through the exchange and
sharing of knowledge, expertise and resources. Our
partnership and alliance activities at Moorhead State
University that have opened up new avenues for our
service region will be discussed. Several alliance
models, the challenges of starting a new alliance and
the rewards of such collaborative activities will be
presented.
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THE NEW UNIVERSITY
Robert Kramarczuk
Department of Management
University of St. Thomas
St Paul, MN 55105
We have on hand today a powerful set of problem
solving tools. Existing in the form of computer software,
these "knowledge tools" are easy-to-use and require
little to no training time. This paper shows how these
tools equip us to meet our needs in an academic
environment and how, in applying them strategically,
these tools can help us completely transform our
current educational system to one of life-long learning.
A model for accomplishing this change within our
current post-secondary educational system (the New
University) is as follows:
1. Obtain a Beta site institution
2 Create an umbrella academic program.
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Create specific sub-programs (majors) for
knowledge tool training and development
(knowledge engineers).
4. Develop knowledge tools for every course in
that academic discipline and eventually for all
courses within the University.
5. Create a library of systems.
6. Provide a "notepad" to catalog available
systems.
7. Build networks to provide access to users.
8. Promote life-long learning.
This paper explores the generic model further and
details the implications of the New University. It then
offers a live example, that of the Kiev Polytechnical
Institute (KPI) in the Ukraine. Here, the foundation for a
New University has been laid.
"Knowledge tools" are tools for the mind. Some,
like the abacus, have been around for centuries, yet
these tools are the result of the large-scale development
of electronic technology, i.e. computers. In the last ten
to fifteen years we have seen the develoJ?ment of
systems which track, reason and do other high order
processes of the human mind. Research in the field of
artificial intelligence, partnered with powerful computer
technologies, has generated programs that _approach
and duplicate higher level reasoning and Judgme~t.
That they have effectively captured human experuse
and the associated processes and that they can lead
users through the task at hand, gives these ~ools the
inherent capabilities required for problem solvmg.

In the typical science classroom it is often difficult
to motivate students to take active roles in the learning
process and consequently, faculty members rely almost
exclusively on the laboratory for this purpose. However,
from a learning point of view it is desirable to have
students actively involved in the classroom as well. The
authors have been using oral examinations, group oral
reviews and group multiple choice quizzes in their
chemistry classrooms for several years. These
techniques have been successful in pro~iding ''.tea~hable moments" in the classroom and m mot1vatmg
students to take a greater responsibility for their
learning. In addition, they have been used ~s a mea°:5 of
assessing students' prior knowledge and m1sconcept1?ns
and as an effective way to encourage students to review
concepts in preparation for formal evaluation.
This presentation will examine some of the ways the
authors have used these techniques to motivate students
to become active learners in the classroom.

PRE-COLI.EGE SCIENCE EDUCATION
ASSESSMENT

STUDENT ATTITUDES TOWARD SCIENCE
AND PARTICIPATION IN SCIENCE FAIRS

John W. Ring
Consultant in Science Education
1364 W. Idaho
St. Paul, MN 55108

Leonard G. Soroka
Dept. of Earth Sciences
Chris Jazwinski
Dept. of Psychology
Linda Scott
Teacher Development
Aaron Bartell
Dept. of Psychology
St. Cloud State University
St. Cloud, MN 56301

3.

Most assessments in science education deal with
administrative aspects of science teachi_ng. 1:hese
numerous studies have been "done" regarding science
education and with little results. It seems, if we are to
increase achievement in science we must look at the
classroom learning situation in a different focus. .
Thus, this provocative assessment deals with the
curriculum, the classroom, the teacher and the student
as learners prepare for the years of the 2000s.
.
What is happening vs. what needs to be happen!ng
to increase achievement in science? The conclus10n
contains specific recomendations regarding necessary
changes to increase science education.

FIRST YOU HAVE TO GET THEIR
ATTENTION: USING EXAMS AND
QUIZZES TO MOTIVATE STUDENTS AS
ACTIVE LEARNERS IN THE CLASSROOM
Michael Ross and Robert Fulton
Department of Chemistry
Saint John's University
Collegeville, Minnesota 56321.

Although the image of the lone_ scientist w?rking
long hours in a deserted laboratory 1s prevalent m o_ur
culture, in reality science is very mu~h a so~ta~
enterprise. Our research ~ompar~s boys and g~rls
attitudes towards science, science fatrs, and cooperauon.
A survey, taken prior to the 1990 Central Minnesota
Regional Science Fair consisted of 725 students (348
male and 377 female) with a mean age of 12 years.
Factor analysis of 17 Likert scale ite'!1s yielded u:iree
factors which explained 43% of the vanance. -i:tr~e. item
groupings were obtained: 1) preference for md1v1dual
13

SGENCE EDUCATION
competition, valuation of science fairs and science
classes, and intention to participate in a competitive
(individual) science project; 2) preference for group
work and intention to participate in a cooperative
(group) science fair project; 3) dislike of competition
and rewards for achievement, belief that science is
unimportant. Three significant MANOVA tests on items
which loaded on each of the three factors indicated that
males get more satisfaction out of working by
themselves, are more likely to want to work by
themselves than in a group, would prefer to work on a
science fair project alone, and intend to submit an
individual science project. Females were more likely to
indicate that science classes are boring, were more
likely to participate in a group research project and
were less likely to participate in an individual research
project. The overall participation rate of males and
females was equal in grades 5 through 8, however, at
grade 9 through 12 the percentage of female
participants dropped to 35%. The fact that women
students were more likely to view science as a boring,
highly competitive, individual "win-lose" enterprise
series to discourage women (and possibly minorities)
from participation in science fairs. Since women are
more inclined to participate in group projects the
cooperative approach to science fairs should expanded
to encourage more females to pursue science as a
career.

THE USE OF THE COMPUTERS IN
INTRODUCTORY PHYSICS LABORATORY
FOR DATA COLLECTION AND ANALYSIS
Frances Anderson, Paul Lane, Thomas Tommet
Department of Physics
University of St. Thomas
St. Paul, MN 55105-1096
This academic year we incorporated Macintosh SE
computers, the ULI boards, and Vernier hardware into a
number of our Introductory Physics Laboratory
experiments. We primarily used tools for Scientific
Thinking for these experiments. We will demonstrate the
use of the equipment in a set of experiments which
study the kinematics and dynamics of one-dimensional
motion and an experiment studying simple harmonic
motion.
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Two CLASSROOM DEMONSTRATIONS
TO TEACH THE SEASONS
Dr. Charles A. Eckroth
St. Cloud State University
St. Cloud, MN
Despite repeated efforts from the grades through
college, the fact remains that there is widespread misunderstanding among students about the astronomical
causes of the seasons. One of the likely causes of this
understanding is that textbooks are limited to displaying
this essentially three dimensional phenomenon via two
dimensional drawings. It is not enough that the teacher
visualizes three dimensions from a flat drawing if
her/his students cannot do the same. This paper will
exhibit two easily made three dimensional models to
supplement teaching the seasons.

INTERACTIVE PHYSICS: PRESENTING
INTRODUCTORY PHYSICS IN AN ACTIVE
LEARNING SETTING
Gerald P. Hart and Walter G. Wesley
Department of Physics & Astronomy
Moorhead State University
Moorhead, MN 56563
In recent years there has been much discussion
regarding modifications of the introductory physics
courses, both calculus and algebra-based. Mounting
evidence has indicated movement away from essentially
lecture classes and towards more activity-based
learning. During the last two years the Physics
Department at Moorhead State University has been
experimenting with offering some of the introductory
courses in an activity-based format. These trial courses
were to a large part designed on the "Workshop
Physics" model developed at Dickinson College (PA).
In_struction is presented though guided-discovery units
with all students working in cooperative learning groups.
Computers are extensively used for data acquisition and
analysis, as well as for simulations. In this talk we will
discuss the structure and methods of the courses.
Finally, we will present a comparison of this approach
to the more traditional one of lecture and laboratory.
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A CONSERVATIVE APPROACH TO
CHANGING THE COLLEGE
INTRODUCTORY PHYSICS COURSE

COMPUTER ANALYSIS OF DATA IN THE
INTRODUCTORY PHYSICS LABORATORY

Kenneth Heller

Carie LaRock, Thomas Tommet
Department of Physics
University of St. Thomas
St. Paul, MN 55105-1096

Shawn O'Keefe, Patty Martin,

School of Physics and Astronomy
Patricia Heller

Department of Curriculum and Instruction
University of Minnesota
Minneapolis, MN 55455
At the University of Minnesota, we have developed
an algebra based introductory physics course that
conforms with the usual structure and focus of the large
introductory physics course, and is based on existing
recommended educational practices. The application of
these principles to the standard introductory physics
course yields a result which is far from traditional. The
course is based on the familiar triad of lectures,
laboratories, and discussion sections. The lectures are
given by a professor with the laboratories and
discussion sections conducted by graduate student
teaching assistants. As is also traditional, the focus of
the course is learning classical physics through solving
problems. However, the specific content and
instructional design are reorganized to better target
students' learning needs. The course design recognizes
the existence and power of student preconceptions, the
need for a "story line" to provide students a conceptual
framework for learning physics, and the need to
explicitly teach a specific problem-solving heuristic.
The design also recognizes that teaching encompasses
several different actions which are most efficiently
carried out in different environments. These environments are closely integrated to form a complete and
coherent course. Since this course preserves the
structure and focus of traditional physics courses, we
believe it is directly applicable to the calculus based
physics sequence for science and engineering students.

Three data analysis computer programs will be
demonstrated. The programs are: Minitab (on the VAX)
which we used in the lab prior to Fall 1991; Excel (on
Macintogh) which we are presently using; and Math
CAD which is used and taught by other departments on
our campus.
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